Slight modification of established recording practices is frequently all that is necessary to enable a computer to be used as a powerful and flexible administrative tool. The organization of an automated data processing system in a hospital operating theatre suite is outlined and discussed.
INTRODUCTION
Hospitals are traditionally bad users for administrative purposes of information collected in clinical situations, and this is usually excused by claiming that priorities of patient care place a low value on the collection of data for administration. In many situations however, data are recorded which could provide valuable administrative reports provided that a method were available for collating and summarizing them. This paper describes such a system-the recording practices employed in an operating theatre suite were modified to enable data which were already being collected to be processed automatically to produce a variety of reports. The reports were designed mainly for short-term administration or medium-term planning, but work is presently in progress to enhance the value of the system for research workers. THE ORIGINAL DOCUMENTATION PROCEDURE AND ITS MODIFICATION Documents in use prior to introduction of the system which were modified or rendered redundant by its implementation were:
1. An identification slip with security checklist taken by theatre orderlies when collecting patients from wards. 2. Notebooks used by theatre sisters to record the names of staff involved and verification of the swab count at each operation.
3. The recovery room register. 4. The operating theatre register. The first three documents for each patient have been amalgamated into a foolscap sheet with tear-off lower portion ( Figure 1 ). These sheets, known as Operating Theatre Procedure Records, are consecutively numbered on both parts and bound into pads. When the Sister in charge of the theatre suite is requested to send for a patient, she writes the child's name on a Procedure Record. The document is taken by the orderly to the ward, and thence, with the patient, into the operating theatre. At the conclusion of the operation the two parts of the form are separated. The larger part, which carries the security check-list, verification of the swab count and the names of operating theatre staff, accompanies the patient to the recovery room, where his arrival and subsequent discharge to his ward are recorded. These documents remain in the recovery room for approximately three months after which they are microfilmed and destroyed. The lower parts of the Procedure Records are collected by the Theatre Supervisor, who forwards them in daily batches to the data preparation room.
PROCESSING AND THE PRODUCTION OF REPORTS
As part of its data processing activities, the hospital maintains an " on-line" file containing information about all current in-patients. In the first stage of the theatre system, diagnostic and identifying information concerning each patient undergoing an operation is transferred from this file to the operating theatre file. These data are tabulated to produce daily lists which replace the traditional handwritten theatre 
Punching Instructions: One operative procedure per card. Duplicate lines 1 and 2 on each Card. register. An important feature of the system is that it has been designed to include incomplete records and those containing recording errors, permitting the Theatre Supervisor to decide whether or not to amend the information. Forms are issued sequentially and the highest and lowest serial numbers on the forms used each day are read by the program. A message is printed warning that the file is incomplete unless a record is received for each form, including cases in which the operation was cancelled after the form was issued. Figure 2 is a facsimile of a daily list, showing how each type of error is signalled, and Figure 3 is the same list with the errors corrected. Each entry consists of: document serial number, starting time followed by " E " if the case was specified as an emergency, patients surname, initial, unit record number and ward. Then follow the unit mnemonic and the initials of the surgeon and the anaesthetist.
These are followed by the diagnosis unless this is displaced by an error message, and finally the name of the operation performed.
The message which most commonly displaces the diagnosis is "UR NUMBER NOT ON FILE ", and is printed if the unit record number from the Procedure Record is not on the file of current in-patients (probably because the patient has been discharged when the data are processed). In these cases, the first four characters of the patients surname are enclosed in brackets, and data obtained from the inpatient file are missing. Other messages in the diagnosis area draw attention to the errors in recording the time at which an operation ended and incongruity between the patients' surname on the in-patient file and on the procedure record. "NOTE LONG OPERATION" is printed if the duration of an operation exceeds eight hours to draw attention to the need to check that operation starting and finishing times have been correctly recorded. If the unit mnemonic on the Procedure Record does not correspond with an entry in a list of "legal" mnemonics which is held in computer memory, the "illegal" letter combination is printed between brackets. An asterisk in the appropriate field is used to draw attention to omissions and errors in recording whether an operation was performed as an emergency or was elective and whether a patient was or was not fee-paying. If the time at which an operation is started is invalid, no starting time is printed, and records which do not show which theatre was used for an operation are printed below an untitled dotted line at the bottom of the list. Each days report concludes with a statement of the number of records which are incomplete or which contain errors, and the serial numbers missing from the serial number range for the day concerned. Reports also show operations performed in theatres other than that for which they were scheduled (SHELLY, sixth case in theatre 3, was scheduled for theatre 2). The error-proof nature of the system is shown by the record with the serial number 770 in Figure 2 . This entry consisted, on its first submission, only of a date and a serial number within the range specified for that date. All errors shown in Figure 2 can be corrected, except that once a patient has been discharged from hospital, data from the in-patient file cannot be added to his entry.
ADDITIONAL REPORTS
Information collected for the automated Theatre Register is retained on magnetic tape for subsequent analysis. Programs which are presently in operation are a Theatre Utilization Report Generator and a program which enables sub-sets of the reports on file to be investigated in detail. The Utilization Report enables the way in which units and individuals make use of theatre facilities to be studied so that the time available for operating can be allocated in an equitable manner. Reports show for each unit how much time was employed for emergency and how much for scheduled operating, and how much was unused. In addition, extra operating time during working hours (i.e. using a theatre allocated for some other purpose) is shown for each unit for urgent and non-urgent work, and operating time outside working hours is similarly dissected.
A variety of reports for administrative purposes may be obtained by use of the Tabulating program which selects and tabulates all cases meeting criteria defined by an enquirer. The program incorporates an option which will list the cases involved, in chronological sequence. For example, "Tabulate all cases between 1/7/76 and 31/12/76", will generate semi-annual statistics; a tabulation of emergency cases done on routine lists might be called for to assist discussion on the need for more emergency facilities in the theatre suite: a list of cases anaesthetized by Dr. A. might be requested to enable the experience of a trainee anaesthetist to be reviewed (in this case, a further option is available; cases may be listed either chronologically, or in three groups-alone, with supervision and assisting). B. SHERWOOD MATHER
DISCUSSION
Over the last ten years, computing has been slowly gaining acceptance in medical activities, but there remains amongst doctors and nurses considerable opposition to its use. Automated methods of data processing are very vulnerable to the effects of non-compliance on the part of their users, whose co-operation must be gained if systems are to be effective. The description above illustrates some of the principles which should be incorporated in a system if cooperation of its users is to be achieved. Firstly, a system is most likely to be accepted if it is implemented with as little change as possible in the information handling routines which it replaces. As a consequence, a system which is successful in one hospital may fail to gain acceptance in another, since its design incorporates data handling practices of the institution in which it was developed. It is also important to be very critical of the rigour with which information handled by automated data processing equipment will be edited. The preparation of information for computer processing requires greater attention to detail than is needed for data which are to be interpreted by human intelligence, and there is a risk that incorporation of automated methods into a data handling task can cause minor clerical variations, of the type which are almost unconsciously corrected by humans, to impose on users an intolerable burden of error correction. Although the system used at the Royal Children's Hospital will recognize and accept almost any error in its input data, it is doubtful if there has been any saving of work in the recording of information. What have been achieved however, are a virtual guarantee that records of all cases passing through theatres enter the system, and the ability to use the data collected in ways which were not previously possible.
A limitation on use of the Tabulating program for research purposes is that it is not possible to use the program to search for patients undergoing a specified operation. This restriction exists because no controls are imposed on the manner in which operation names are recorded, so that an instruction to search for all records of patients undergoing a particular operation would have to include all conceivable ways of describing that operation, including misspellings, abbreviations and variations in punctuation and spacing. However, some 12,000 operation names have been collected during the eighteen months for which the system has been in use, and research is proceeding into methods of converting operation names into a standard numerical code. When this is achieved, research workers will be able to obtain lists of all instances of an operation in which they are interested, no matter what form of words was used to describe the operation.
